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2a )^ This action is FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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5) 0 Claim(s) is/are allowed. 

6) |EI Claim(s) 1^ is/are rejected. 

7) n Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 06 June 2005 is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102/103 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Inagawa et al. (USPN 5,166,493). 

Inagawa et al. discloses a two-step boring process. A first step is a high speed 
rough boring using a long wavelength laser and second step uses short wavelength 
laser. Long wavelength lasers may include CO2 lasers and short wavelengths lasers 
may include excimer lasers. The long wavelength laser is used to rapidly clean out the 
via (which generates a black carbide); while the short wavelength laser is used for final 
cleaning and the generation of carbide black is suppressed. The excimer laser removes 
the carbide (modified material; a residual from the long wavelength boring). The printed 
circuit boards are constructed of resin (epoxy), glass and copper foil. 

Although Inagawa et al. does not specifically disclose IR and UV lasers, it is 
known in the art that a short wavelength laser is a UV laser and a long wavelength laser 
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is an IR laser. This is evidenced in reference Bloemeke et al. (USPAP 2004/011 2881). 
In addition Bloemeke et al. discloses that a long wavelength laser, IR laser, is a CO2 
laser. Thus Inagawa et al. inherently teaches an IR laser (long wavelength CO2 laser) 
and a UV laser (short wavelength excimer laser). 

Although Inagawa et al. does not specifically teach an inorganic filler, a glass is 
taught. It is known in the art that glass in a printed wire board is classified as an 
inorganic filler; see Kawaguchi et al. (USPAP 2003/0078333). Thus Inagawa et al. 
inherently teaches an inorganic filler (glass). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 & 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inagawa et al., as stated above and further in view of Gaku et al. (USPAP 
2003/0049913). 

Inagawa et al. teaches a short wavelength laser; an excimer laser, but not a UV- 
YAG laser. 
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Gaku et al. ('913) discloses that a UV laser such as an excimer laser and an 
Nd:YAG laser may be used to form a hole (via) and that UV is a short wavelength. IR is 
disclosed. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute the YAG laser as taught by Gaku et al . ('91 3) for the excimer 
laser in Inagawa et al. because these are functional equivalents. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inagawa 
et a!., as stated above and further in view of Gaku et al. (USPN 6,280,641). 

Inagawa et al. discloses a resin and glass (filler) printed wire board, but not 
inorganic fillers such as barium titanate, titanium oxide, strontium titanate and barium- 
strontium titanate. 

Gaku et al. ('641 ) discloses a printed wire having micro-via holes. A CO2 laser 
drills the holes removing resin. The resin of the board is mixed with 10 to 60% inorganic 
insulating filler. Components of the board may include titanium oxide, rare earth metal 
oxides and barium sulfate. Other inorganic insulating fillers are silicas (natural silica, 
calined silica and amorphous silica), white carbon, titanium white, aerogel, clay, talc, 
wollantonite, natural mica (BaTiO compound), synthetic mica, kaolin, magnesia, 
alumina and perlite. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use titanium oxide and so forth, as taught by Gaku et al. ('641) in the 
Inagawa et al. circuit board because are standard components of the boards. 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inagawa 
et al. and Gaku et al. ('641), as stated above and further in view of Bui (USPN 
6,413,820) or Welsch et al. (USPN 6,22,173). 

Gaku et al. ('641 ) discloses a titanium oxide filler material for circuit boards but 
does not teach the dielectric constant of the material. 

Bui discloses a semiconductor substrate having titanium oxide with a dielectric 
constant of about 40. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to determined the dielectric constant of the filler material, as taught by Bui in 
the Inagawa et al. and Gaku et al. ('641) board because this is an important material 
parameter in the semiconductor industry. 

Welsch et al. discloses a titanium oxide dielectric constant of about 165 for the 
pure oxide. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to determine the dielectric constant of the filler material, as taught by Bui in the 
Inagawa et al. and Welsch et al. board because this is an important material parameter 
in the semiconductor industry. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inagawa 
et al. and Gaku et al. ('641), as stated above and further in view of Den et al. (USPN 
6,649,824) or Yaita et al. (USPN 6,635,232). 
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Gaku et al. ('641 ) discloses a titanium oxide filler material for circuit boards but 
does not teach the band gap of the material. 

Den et al. discloses a photoelectric conversion device. Titanium oxide, a stable 
semiconductor, has a band gap not less than 3 eV. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to determine the band gap, as taught by Den et al. in the Inagawa et al. and 
Gaku et al. ('641) board because this is an important material property in the 
semiconductor industry. 

Yaita et al. discloses the band gap of titanium oxide of being about 3.2 eV. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to determine the band gap, as taught by Yaita et al. in the Inagawa et al. and 
Gaku et al. ('641) board because this is an important material property in the 
semiconductor industry. 

Response to Arguments 

Applicant's arguments filed 6/18/08 have been fully considered but they are not 
persuasive. 

Applicant argues the Inagawa does not teach bottom formation of the hole. The 
examiner respectfully disagrees because Inagawa is directed to a two step process. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
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are based on combinations of references. See In re Keller, 642 F.2cl 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. Alexandra Elve whose telephone number is 571-272- 
1 173. The examiner can normally be reached on 7:30-4:00 Monday to Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu B. Hoang can be reached on 571-272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

September 14, 2008. 

/M.Alexandra Elve/ 

Primary Examiner, Art Unit 3742 



